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Abstract 
 
The Columbia Missouri Fishery Resources Office (CMFRO) began a three-year project funded 
by the Northwest Division, Kansas City and Omaha Districts, U.S. Army Corps of Engineers 
(COE) to monitor and evaluate pallid sturgeon populations on the Lower Missouri River starting 
in Spring, 2001.  For 2002, CMFRO targeted six sampling reaches along 200 river miles.  
Sampling was conducted from December 2001 to October 2002.  Sites were sampled with gill 
nets, trawls, seines and mini-fyke nets.  Twelve pallid sturgeon, 12 hybrid pallid sturgeon, 3044 
shovelnose sturgeon and 28 lake sturgeon were collected among 27,903 fish sampled.                   
 
Eight of the 12 pallid sturgeon caught were presumed to be wild.  Two of the eight wild fish 
were recaptures; one was recaptured 1.3 miles from its initial capture site 3 yrs earlier and had 
grown only 4mm; another was recaptured in the same dike scour hole where it had been tagged 
one month before.  Seven adult pallids were caught in gillnets and five juvenile pallids were 
captured in trawls.  Three of the juvenile pallids were associated with an island tip, one was 
caught along a revetment above the same island and the other was captured behind a notched L-
dike.  Four of the juveniles were from a recent stocking of 2352 hatchery produced fish.  Three 
had PIT tags designating their origin and one had a scar from a lost or failed PIT tag.  The other 
juvenile was presumed to be wild (no PIT tag or scar).    
 
Pallid sturgeon continue to decline at a rapid rate.  Within the 200 river-miles sampled, the ratio 
of pallid to river sturgeon decreased from 1:311 in a 1996-2000 study to 1:387 in 2002.  Median 
lengths of shovelnose remained consistent with previous studies, suggesting commercial harvest 
is not yet affecting the overall population structure. 
 
Relative abundance of shovelnose and pallids were higher at the Overton Bottoms reach than in 
any other.  Seven of the twelve pallids collected came from this area.  Numerous dike 
modifications in this reach may have been important in creating good over-wintering sturgeon 
habitat relative to other unmodified reaches.  At Overton Bottoms, young of the year (YOY) 
paddlefish were caught for the first time this year by CMFRO.  They were captured in a unique 
L-dike field along with juvenile pallid, lake and shovelnose sturgeon.  The L-dikes had deep 
notches allowing higher flows which created shallow sand bar habitat on the inside of the L-
dikes.  The dike field is an example of a useful modification the Corps of Engineers can 
incorporate in its continued efforts to create habitat for sturgeon. 
 
Seventy-four juvenile sturgeon (<300mm) including 15 larval sturgeon were collected in trawls 
throughout the summer and fall sampling period.  Catch rates of adult, young of year and 
juvenile shovelnose were higher along main channel sand bars compared to other habitats 
sampled.  There was some evidence that a trend exists for higher catch rates of shovelnose with 
increasing depth of scour holes in winter gill-net sampling.  
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Introduction 
 
Pallid sturgeon (Scaphirhynchus albus) abundance has declined throughout the Missouri River 
since dam construction and inception of the Bank Stabilization and Navigation Project in 1912 
(Carlson et al. 1985).  Loss of habitat, reduced turbidity, increased velocity, loss of natural flows, 
reduction in forage, increased hybridization and inadequate reproduction and recruitment are  
factors contributing to the decline of the pallid and other native species (Pflieger and Grace 
1987).  Surveys conducted throughout the Missouri and Mississippi Rivers since 1996 show an 
increase in hybridization and continued decline of this species (Grady et al. 2001).   
 
In an independent scientific evaluation of the condition and management of the Missouri River, 
the National Research Council (2002) concluded that altered flow and habitat conditions 
associated with current management practices on the Missouri River have resulted in an 
unhealthy river ecosystem.  Earlier and similar conclusions presented in the U. S. Fish and 
Wildlife Service Biological Opinion recommended, in part, that the COE initiate modified flow 
regimes by 2003 to avoid jeopardizing three listed species (endangered pallid sturgeon and least 
tern; threatened piping plover) and begin restoring the river’s ecological health.  The COE is 
responsible for monitoring and evaluating biotic responses of the pallid sturgeon to operational 
and habitat changes on the Missouri River (USFWS 2000).  Habitat restoration, higher spring 
and lower summer flows combined with adaptive management are recommended measures to 
restore pallid sturgeon populations on the Lower Missouri River.  Adaptive management is an 
approach to natural resources management that promotes carefully designed management 
actions, monitoring and assessment of impacts and application of results and findings to 
subsequent policy and management strategies.  Monitoring sturgeon populations will provide 
vital information needed to guide restoration of form and function (habitat and hydrology) in the 
Lower Missouri River. 
 
In response to the 2000 Missouri River Biological Opinion, the COE is developing monitoring 
and restoration projects to avoid jeopardizing pallid sturgeon populations.  As part of their 
Implementation Plan, the COE is working with the Columbia Missouri Fishery Resources Office 
(CMFRO) and State Resource Agencies to develop and conduct a sturgeon monitoring and 
assessment program.  Objectives of this program are to document relative abundance, 
reproduction, recruitment, and distribution of pallid sturgeon in the Lower Missouri River; and 
biotic responses of pallid sturgeon and associated fish species to habitat and hydrologic changes.  
This report represents CMFRO’s second year effort toward those objectives.   
 
Hatchery production of pallid sturgeon has become a high priority as pallid populations continue 
to decline.  In 2002, 13,711 pallids were stocked in the Missouri River, including 7849 in the 
Lower Missouri and 2696 within CMFRO’s sampling reach (Personal Communication, Ryan 
Wilson, Bismarck Fish and Wildlife Management Assistance Office, February 2003).  CMFRO 
attempted to capture some of these fish to evaluate movement, growth, and habitat and species 
associations.    
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Study Design and Locations 
 
Five, ten-mile long primary monitoring reaches and one supplementary reach were sampled.  
Each primary study reach either encompassed areas where pallid sturgeon had been collected in 
the past or contained a habitat improvement project of potential benefit to pallid sturgeon.  
Primary reaches included: St. Charles (River Mile (RM) 20-30), Hermann (RM 95-105), 
Plowboy Bend (RM 170-180), Overton Bottoms (RM 180-190) and Lisbon Bottoms/Jameson 
Island (RM 210-220).  Hartsburg (RM 156-166) was additionally sampled because several COE 
dike modifications had been done last year and CMFRO wanted to evaluate the production 
around these areas. 
 
Monitoring and assessment activities were conducted over three temporal periods.  The first of 
these was the December - March (winter/spring) time frame, which focused on sturgeon over-
wintering habitat.  The second was the March - June (spring/summer) period targeting sturgeon 
dispersal, migration, staging and spawning activities.  The third interval covered the June-
October (summer/fall) time period to evaluate larval and juvenile pallid sturgeon abundance, 
distribution and habitat associations as well as fish community information.  Additional gill net 
sampling data was collected from Hartsburg, Overton Bottoms and Plowboy Bend as part of a 
USGS contract to collect pallid sturgeon for a telemetry study.   
 
 
Methods 
 
Standard gear and methods were used where possible in accordance with guidelines developed 
by the Middle Basin Pallid Sturgeon Recovery Work Group (MB-PLS-RWG) in cooperation 
with COE personnel as described in the draft document Pallid Sturgeon Population and Habitat 
Monitoring Plan for the Lower Missouri and Kansas Rivers, (Draft), (Drobish et al. 2001).  
Collection methods conformed with those described in Biological Procedures and Protocol for 
Collecting, Tagging, Sampling, Holding, Culture, Transporting and Data Recording for 
Researchers and Managers Handling Pallid Sturgeon (Krentz 2001).  Federal Endangered 
Species Permits and Missouri State Wildlife Collecting Permits were obtained and maintained.   
 
All gear types were not used across all seasons, all reaches or all habitat types.  Gillnets were set 
in holes behind dike structures in the winter/spring months.  Trawls were pulled in the 
summer/fall months across a variety of habitat types, which included revetments, dike holes, 
sand bars, main channel, tributary mouths and side channels.  Mini-fyke nets and seines were set 
in the summer/fall months.  Mini-fykes were set along sand bars and side channels and seines 
were pulled along sand bars only.  All reaches were not sampled equally with any of the gears.   
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Gillnets 
The nets used were 200' long x 8' deep 
consisting of two repeating series of 25' 
panels of multi-filament 1.5, 2, 3 and 4-
inch bar mesh. The smaller mesh was set 
closest to the dike and the net was 
stretched downstream from notches or tips 
of wing-dikes and L-dikes into the scour 
holes created by the dikes.  Scour holes 
varied from relatively no flow near the 
bank to high flow near the tips or notches.  
Nets were set at various depths and flows 
in an attempt to sample scour holes of all 
types.  Nets were checked daily and m
after two days.  The target effort for each
reach was 20 net nights (nn).  However
due to varying circumstances the target 
was not met or exceeded at different 
reaches:  Lisbon (20 nn), Overton (29 nn), 
Plowboy (20 nn), Hartsburg (5 nn) 
(additional sampling reach), Hermann  

oved 
 

, 

(13 nn), St. Charles (19 nn). 
 
Trawls 
Trawls were deployed from the stern of a 25 foot, 8.1 liter inboard, jet powered trawl boat or 
from the bow of a 22 foot, 130 hp outboard powered river-boat.  The net was pulled downstream 
slightly faster than the current through a pre-designated habitat type.  In an effort to keep 
samples distinct and comparable, the trawl was pulled over a constant depth, when possible, and 
retrieved at the end of specified habitat type.  Four trawl configurations were used on an 
experimental basis to determine which would be most effective in capturing larval, juvenile and 
adult sturgeon as well as other species of all sizes. 
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The 3 slingshot balloon trawls and one beam trawl used had the following dimensions: 
 

• 16-ft wide X 15-ft long; 1 ½ inch stretch mesh body; ¾ inch stretch mesh trawl bag;  1/8 
inch diameter catch bag 

• 22-ft wide X 22-ft long; 1 ½ inch stretch mesh body;  5/8 inch stretch trawl bag; ¼ inch 
diameter catch bag  

• 22-ft wide X 22-ft long; 3 inch stretch mesh body, 1 ½ inch stretch mesh trawl bag; ¼ 
inch diameter catch bag  

• 30 X 15 inch or 42 X 21 inch trawl doors were used with all otter trawls   
• 2 meter beam with 1 ½ foot skids; 1 1/4 inch stretch outer chafing mesh; 1/8 inch 

diameter mesh inner cod.  The inner cod zipped into the outer mesh about 2 feet from the 
mouth of the trawl  

 
A 3/8 inch chain was lashed along the length of the foot-rope of the balloon trawl (otter-trawl) to 
nsure contact with the substrate and a 3-foot chain was attached to the cod end to prevent the 
et from rolling in the current during deployment.  Fifty feet of floating rope with a buoy was 
ttached at the cod end to help gauge pull-speed and allow retrieval of the net in the case of a 
ag.   

he stern trawl boat was used at Overton and Lisbon Bottoms in June and July only.  The bow 
awling method was used in late summer and fall months in all reaches.  The stern trawl enabled 
awls to be used in short hauls to sample micro-habitats; such as dike holes, sand bar tips and 
eads and wing-dam sand bars.  The bow trawling method consisted of longer trawls over long 
nd bars or main channel habitat.  Structures such as dike holes and dike sand bars were still 
mpled but in less frequency than with the stern trawler.   

eines 

e
n
a
sn
 
T
tr
tr
h
sa
sa
 
S  

he drag seines were 25 feet long by 8 feet high and constructed with black-dipped 1/4 inch 
ce-type mesh.  Seines hauls were conducted by extending the net perpendicular to the shore 

the seine 

T
A
while pulling downstream for approximately 30 m before sweeping the channel edge of 

ack to shore. b
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Seines were primarily used at Lisbon and Overton Bottoms as part of another project.  Additio
samplin

nal 
g was done at Plowboy, Hermann and St. Charles for community comparisons.  Samples 

ere taken at various habitat types including: channel sides of unconnected sand bars, channel w
sides of connected sand bars, bank sides of unconnected sand bars, sand bar heads, channel bar 
tips, L-dike sand bars and side channels.  Habitats were not sampled equally across reaches.     
 
Mini-fyke nets 
Mini-fyke nets are small Wisconsin-type 
fyke nets.  Mesh was green-dipped 1/8 
inch Ace-type nylon.  Leads are 15 feet 

 2 feet high. Spring steel frames 

 containing two throats.  
ets were deployed in areas where the 

lead and frames were in no more than 2 
feet of water and set perpendicular to 
shore or angled slightly down stream when 
current velocities dictated.  The leads, cod 
end and frames were staked or anchored as  
needed.  Samples were taken only at  
Lisbon, Overton and Plowboy reaches,  
with most of the effort given to Lisbon because 
data was being collected for a Big Muddy 
Refuge project.   
 
 

long and
are 2 feet high by 4 feet wide with two 
internal wing throats. The cabs are 
constructed of two spring steel hoops, 2 
feet in diameter
N

Data Collection and Reporting 
 
Data was collected in accordance with the MICRA Pallid Sturgeon Protocol (Grady et al. 1996) 
and the Pallid Sturgeon Population and Habitat Monitoring Plan for the Missouri and Kansas 
Rivers (Draft), (Drobish et al. 2001) and recorded on MICRA standard field data sheets.  
Parameters include gear number, gear type, set time, pull time, soak time, river stage, discharge 

e, substrate, depth, turbidity, conductivity, water temperature, water velocity and 
 of trawl, seine and gillnet locations.  River 

 a 
 the River.  The gauge referred to was the closest 

 coordinates (latitude/longitude) were recorded at each 
r GPS Map 76 Receiver.  Beginning and ending 

ine distance; and for gillnets to 
 maximum depths were recorded from a Garmin 168 
r net set.  Turbidity data (NTU’s), temperature (ΕC), 

ty (uS/cm) data were taken with a YSI 6820 multi-
ents (m/s) were taken at depth proportions of the 

as the max (bottom) and 80% (8/10) and 20% (2/10) of the 

rate, habitat typ
location.  These data were taken at the mid-point
discharge (cf/s) data were obtained from
information from gauging stations along
upstream from each sampling reach.  GPS
sample site using a Garmin 168 sonar o
coordinates were recorded for seines and trawls to determ
determine direction of set.  Minimum and
sonar throughout the length of the trawl o
dissolved oxygen (mg/l) and conductivi
parameter meter.  Two water velocity measurem
water column by using the total depth 

U.S. Geological Survey website giving hourly 

 6



depth.  A third velocity reading was taken at the bottom to represent the velocity at which 
sturgeon usually occur.  All velocities were taken using a Marsh-McBirney model 2000 flow 

 measured the depth off of a reel gauge.  Lengths (mm) 
llected.  Small fish not identified in the field were fixed 

The fish were later identified and enumerated in 
FRO’s station database.  Statistical Analysis System 

sed to summarize the data as catch per unit effort (CPUE).  CPUE was 
resented as Number fish/100m2 for trawls, Number fish/10m2 for seines and Number fish/net-
ay for gill nets and mini-fykes.  Regression analyses and spearman rank correlations were also 

 

 
rtment 
ille on 

uture 
n the 

. 

ets 

 
sbon Island, one was caught on a revetment above the same island and one 

as caught behind an L-dike 20 miles downstream.  Four of the 5 were hatchery fish.  Lisbon 
hute is the only location where larval pallids have been found on the Lower Missouri River. 

ater velocities ranged from 0.37 to 1.02 m/s at the point of capture and depths ranged 
rom 1 to 5 meters (Table 1).   

ne pallid 

meter mounted to a downrigger which
and weights (g) were recorded for fish co
in 10% formalin and preserved in 80% ethanol.  
a lab setting.  All data were entered into CM
(SAS 1990) was u
p
d
analyzed using SAS.  
 
 
Results 
 
Twelve pallid sturgeon (Scaphirhynchus alba) were captured in 2002.  Eight were presumed wild
and 4 were hatchery produced.  Six were recaptures, evident by PIT (passive integrated 
transponder) or PIT scar (one stocked fish had a scar from a lost or failed PIT tag).  Of the six
recaptures, two were wild fish previously captured and tagged by FWS and Missouri Depa
of Conservation (MDC).  The other 4 were hatchery fish which had been stocked at Boonv
April 11th, 2002.  Tag retention studies at Gavins Point National Fish Hatchery suggest 90-95% 
of fish retained tags over several years.  Tag retention is a very important component of f
monitoring plans.  Additional tagging methods to determine retention will be researched i
future (Personal communication, Herb Bolig, Gavins Point Hatchery Manager, February, 2003)

 
 
 
 
Pallid sturgeon captured in winter gill-n
 
 
 
 
 
 
 

Five juvenile pallids were caught in trawls from June to October.  Three were captured on island
tip sandbars around Li
w
c
Bottom w
f
 
Seven adult presumed wild pallids were captured in gillnets from December to April.  O
was captured at Lisbon in December and 6 were captured at Overton in March and April.  
Bottom water velocities ranged from 0.04-0.54 m/s and depths ranged from 1 to 13.44 meters 
(Table 1).  
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Table 1.  CMFRO pallid sturgeon point-of-capture information from RM 20 to RM 220 in the 
Lower Missouri River, 2002.  Bold numbers represent initial tagging information. 
 

Date Gear River 
Mile 

Length 
(mm) 

Weight 
(g) 

Recapture 
? 

Habitat Minimum 
depth 

Maximum 
depth (m) 

Bottom Velocity 
(m/s) 

(m) 
1/17/2002 Gill 222.7 715 1207 No Wingdike Tip 1.22 3.05 0.54 
3/13/2002 Gill 190.0 692 1256 No Wingdike Tip 6.1 10.9 0.12 
3/13/2002 Gill 186.6 820 1250 Yes Wingdike Notch 3.7 11.3 0.06 
2/19/2002  186.6 820  Wild      
3/13/2002 Gill 186.6 776 1962 No Wingdike Notch 3.7 11.3 0.06 
3/15/2002 Gill 185.1 928 3286 Yes Wingdike Tip 1 2.4 0.04 
2/26/1999  186.4 924 3191 Wild      
4/11/2002 Gill 183.0 755 1910 No Wingdike Notch 10.08 13.44 N/D 
4/11/2002 Gill 183.0 973 2873 No Wingdike Notch 6.72 10.08 N/D 
6/24/2002 
4/11/2002 

Trawl 189.0 
195.1 

258 
220 

51 Yes 
Stocked 

Inside notched 
L-dike 

1 4 0.45 

7/8/2002 Trawl 219.0 522 470 Yes Revetment 5 5 0.87 
4/11/2002  195.1 467  Stocked      
7/9/2002 Trawl 215.0 301 50 Yes Island Tip 1 2 0.37 
4/11/2002  195.1 240  Stocked      
7/10/2002 Trawl 215.0 231 20 Unknown Island Tip 1 3 0.63 

10/11/2002 Trawl 215.0 382 173 Lost Tag Island Tip 2 2 1.02 
 

o  de apt ocatio  of 3  and on  untagge presum d wild pa d at 
L  . Fi oved  10- iles from cking te at Rm .1. 
Four red d ts pict c ure l ns  stocked e d e lli

isbon Bottoms Chute sh m from 14 m upstream  sto  si  195
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d urg ng  715 mm m fork length.  Two recaptured wild pallids 
 vem or growth between captures.  One pallid was tagged in February 

artm  of C rva red one m th later e 
same wing-dike scour hole.  The second recaptured wild pallid, originally tagged in February, 
1999, was recaptured in March, 2002.  It was recaptured 1.3 miles upstream from the original 
capture site.  That fish had grown 4 mm in length during that time period and gained 95 g in 
weight.  Two recaptured hatchery-produced fish had grown an average of 51 mm fork length 
during the 2 months between stocking and recapture. 
 
Pallid sturgeon were stocked at five sites on the Lower Missouri River in April and November, 
2002.    There were 7849 pallids stocked from Gavins Point Dam, SD (RM 798.8) to Boonville, 
MO (RM 195) including; 282 at St. Helena (RM 798.8), 1841 at Mullberry Bend (RM 775.4), 
215 at Ponca State Park (RM 753), 2815 at Bellevue (RM 601), and 2696 at Boonville (RM 
195).  Stocked pallids ranged from 175 mm to 611 mm with the majority averaging about 250 
mm (Personal Communication, Ryan Wilson, Bismarck Fish and Wildlife Management 
Assistance Office, February 2003).  Boonville was the only stocking (2696 fish) within reaches 
sampled by CMFRO.  Of these, 2352 were stocked in April and 344 were stocked in November.  
Four stocked pallids were captured from two pre-designated monitoring reaches; 1 at 6 miles 
below (Overton L-dikes) and 3 at 16 miles above (Lisbon Island) the release point at River Mile 
195.     
 
The ratio of wild pallid to all river sturgeon collected in combined 2002 samples was 1:387  
(N = 8:3099).  All river sturgeon include shovelnose, pallid, hybrids and lake sturgeon.  Data 
collected from 1996-2000 within the same reaches showed a ratio of 1:311 (N = 7:2177 
sturgeon) (Grady et al. 2001).  This data indicates wild pallid sturgeon numbers continue to 

he 
e ratio was 1 hybrid to 258 (N = 12:3099) 

ver sturgeon compared to 1:155 (N = 14:2177) in Grady’s study.  This would suggest 

 

e 

Wild palli st eon ra ed from  to 973 m
showed little to no mo ent 
2003 by Missouri Dep ent onse tion (MDC) and recaptu on  at th

decline.  When hatchery stocked fish are included, the ratios are 1:258 in 2002 compared to a 
1996-2000 ratio of 1:241  The contribution of hatchery fish, appears to be keeping the ratios 
constant and suggests current stocking rates in this reach may be adequate to stabilize the 
population over the short term. 
  
Pallid sturgeon and hybrids were verified through a Character Index (CI) developed by Sheehan
et al (1999) for fish in the middle basin of the Mississippi and Lower Missouri Rivers.  The 
index summarizes a series of morphometric measurements and meristic counts to calculate a 
range of purity for each fish.  Pallid hybridization with shovelnose did not appear to occur at t
same frequency as found in previous years.  In 2002 th

 

ri
hybridization is decreasing.  Since the Character Index measurements for hybridization are 
somewhat tedious and must be made in the field, only shovelnose that exhibit strong pallid 
characteristics are measured.  Many fish that show some potentially intermediate characteristics
may not be measured due to time constraints or personal subjectivity of the field crew.  The 
decision to take Character Index measurements of a fish could directly affect the number of 
hybrid fish discovered throughout the year. 
 
Spearman rank correlations were used to test for species associated with pallid sturgeon in gill 
net and trawl samples.  This test looks at the frequency at which other species occur in the sam
samples as the species of interest.  The test presents a probability and correlation coefficient, 



which is the degree to which the variability is explained.  Although some correlations were 
gnificant, the coefficient did not account for enough variability to be noteworthy, in that no si

correlation coefficients were greater than 9%. 
 
Gillnets 
Thirty-one species representing 3868 fish were captured in 135.2 net days of effort.  Shoveln
sturgeon (Scaphirhynchus platorynchus) dominated gill net samples at 69% of the total catch. 
The average catch per unit effort (CPUE) for shovelnose was 22 fish per net day.  CPUE for 
shovelnose sturgeon was highest at Overton Bottoms (42 fish/net day) and lowest at St. Ch
(6 fish/net day) (Figure 1).  Gilln

ose 
 

arles 
ets captured 7 wild pallids, 9 hybrids, 2665 shovelnose and 24 

ke sturgeon.  The median fork length for shovelnose sturgeon was 582 mm, which is consistent 

ure 
e 

 mm.  
 
eon 

la
with 577 mm previously reported on the Lower Missouri River (Grady et al. 2001).  Relatively 
stable mean lengths suggest that commercial harvest is not yet affecting the population struct
of shovelnose in these reaches.  Total numbers of fish captured were determined along with th
relative percent abundance of each species for all sampling reaches (Table 2). 
 
Lake sturgeon ranged in size from 234 mm to 971 mm fork length with a median of 710
MDC has been stocking lake sturgeon for over a decade using different tagging methods and
stocked fish were not tagged in some years.  Eleven coded wire and 1 Floy tagged lake sturg
were captured in 2002.  MDC began PIT tagging captured lake sturgeon in 2000 and CMFRO 
will also in the future. 
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Figure 1.  Catch per unit effort (CPUE) of shovelnose and all fish combined caught in gillnets 
the Lower Missouri River in 2002. 

on 
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Table 2.  Total catch (TC) and percent relative abundance (RA) for each species collected by 
gillnets on the Lower Missouri River in 2002.  

  
 SITE St. Charles  Hermann Hartsburg Plowboy Overton Lisbon  TOTAL 

 

RIVER MILES 20-30 95-105 156-166 170-180 180-190 210-220   
Species TC RA TC RA TC RA TC RA TC RA TC RA TC RA
Lake sturgeon 2 0.6 3 0.8 1 0.7 1 0.1 17 1.1    24 0.6
Pallid sturgeon             6 0.4 1 0.2 7 0.2
Pallid hybrid    3 0.8       6 0.4    9 0.2
Shovelnose stur.  118 33 307 82 134 89 417 53 1313 86 376 57 2665 69
Paddlefish 1 0.3 1 0.3 1 0.7 5 0.6 6 0.4    14 0.4
Longnose gar 1 0.3 1 0.3 1 0.7 1 0.1 6 0.4 10 1.5 20 0.5
Shortnose gar 1 0.3 1 0.3 1 0.7    2 0.1    5 0.1
Goldeye 30 8.4 20 5.3    182 23 69 4.5 123 19 424 11
Mooneye 5 1.4                5 0.1
Gizzard shad 25 7 1 0.3 1 0.7    5 0.3 1 0.2 33 0.9
Goldfish          1 T       1 T 
Grass carp 2 0.6       3 0.4 1 0.1    6 0.2
Common carp       2 1.3 14 1.8 17 1.1 4 0.6 37 0.9
River carpsucker 19 5.3 1 0.3    6 0.8 16 1 3 0.4 45 1.2
Silver carp 1 0.3             1 0.2 2 0.1
Bighead carp          2 0.3 2 0.1    4 0.1
Quillback carp.       1 0.7 2 0.3 1 0.1    4 0.1
White sucker          2 0.3 3 0.2    5 0.1
Blue sucker          2 0.3 1 0.1 1 0.2 4 0.1
Smallmouth buff. 10 2.8 1 0.3    7 0.9 11 0.7 2 0.3 31 0.8
Bigmouth buff. 1 0.3       2 0.3 2 0.1    5 0.1
Golden redhorse             2 0.1    2 0.1
Shorthead red. 4 1.1 2 0.5    31 3.9 3 0.2 14 2.1 54 1.4
Blue catfish 94 26 31 8.2 3 2 23 2.9 25 1.6 60 9 236 6.1
Channel catfish 6 1.7 1 0.3    8 1 2 0.1 2 0.3 19 0.5
Flathead catfish       1 0.7 1 0.1 2 0.1 1 0.2 5 0.1
White bass 3 0.8          2 0.1    5 0.1
Striped bass hyb.          1 0.1 1 0.1    2 0.1
Sauger 18 5.1 3 0.8 1 0.7 67 8.5 11 0.7 65 9.8 165 4.3
Walleye 3 0.8       1 0.1       4 0.1
Freshwater drum 12 3.4    4 2.6 7 0.9 1 0.1 2 0.3 26 0.7
TOTAL 35 3 1 3868   6   76   151   786   533   666    

T mber of fish ( .1
 
 
 
L  a s s r d  d  i r a a s b e U of 
shovelnose in gillnets and depth or v citi  ear g ion looks at
t  decrease with the com ed v i  as a incre es or decreases an  is the 
p in  p PU o o  g
suggests a trend for increased catch in deeper scour holes throughout the te rin m
period (P<0.0000, r .23) igu   No c t re tionship was evi
and velocity.  However, Figure 3 suggests that od tel  in velo tie
b nd 0 s  e ed atch p  w d ase a ling effort shows higher 
C fie p h g
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Figure 2.  Percent of shovelnose sturgeon collected compared with sampling effort in depth 
ranges across all gillnet sampling effort on the Lower Missouri River for 2002. 
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Figure 3.  Shovelnose sturgeon CPUE compared to sampling effort across all velocity ranges 
sampled with gillnets in the Lower Missouri River in 2002. 
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rawlsT  

ptured were determined along with the relative percent 
abundance of each species for all sampling reaches (Table 3). 
Differences in fish captured between reaches may be 
explained by season variability or sample size.  More effort is 
needed to determine trends in greater productivity between 
reaches. 
 
Channel catfish made up 29% and freshwater drum 27% of 
the combined total trawl catch.  Shovelnose sturgeon were 
captured at an average rate of 0.13 fish per 100 m2 of 
trawling.  Fifteen young of the year (YOY) Scaphirhyncus 
sturgeon were captured in trawls and are yet to be identified 
to species.  Verification of suspected pallid sturgeon will be 
contracted to Darrel Snyder, Ph.D. at the Colorado State 
University Larval Fish Lab.  
 
YOY blue catfish (N=1083) and channel catfish (N=3624) 
were abundant in many trawl samples.  These are important 
game fishes in the Missouri River and their relative high    

p
nd speckled chubs made up 48% and 

d were most abundant and were 
on catches.  Large adult silver 

e chubs sampled and were primarily 
el trough where very few other 
on chubs were the least abundant 

at 4% of the total.   

pecies, occurred more frequently in 
ll nets (N=4).  Blue suckers ranged 
indicating the species is reproducing 

n were captured in trawls           
e and wing dike sandbars.  The                                      

substrates associated with the catches were sand, sand/gravel 
locities ranged from 0.02 - 0.73 m/s 

eters.   

A total of 12,645 fish of forty-four species were collected in 
7 beam and 221 otter-trawl hauls.  Total numbers of fish 
ca

abundance indicates good reproduction. 
Example of the various sizes and  
species caught in otter trawls 

 
 
A total of 2475 chubs com
collected.   Sicklefin a
36% of total trawl catch an
often associated with sturge

rised of four species were 

chubs made up 12% of th
collected in the main chann
species were found.  Sturge

 
Blue suckers, a priority s
trawls (N=19) than in gi
from 51 mm - 760 mm, 
and recruiting.  
 

Adult blue sucker captured at          Four juvenile lake sturgeo
St. Charles in an otter trawl             associated with L-dik

or silt.  Bottom water ve
and depths ranged from 1 – 4 m



 
Young of year (YOY) p fis eaddle h wer  collected for 

 
paddlefish were caught in a unique L-dike habitat at 
Overton Bottoms.  Typically, L-dike substrate is silt 
and velocities are near zero.  The L-dikes were 
unique in the sense that the notches were wider and 
deeper than similar structures.  The
allowed enough flow behind the di
shallow protected sand bar.  The pa
associated with other juvenile palli  
associated with notched L-dikes ma
habitat for juvenile sturgeon of all s
 
 
 
 

eries of L-dikes at Overton Bottoms which produced unusually high catches of sturgeon and 
paddlefish 
 
 
 

the first time this year by CMRFO.  YOY

se notches 
ke to expose a 
ddlefish were   
d, lake and  Young of year paddlefish collected
y be important  at Overton Bottoms 
pecies.   

 
S
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Table 3.  Total catch (TC) and percent relative abundance (RA) of each species collected by 
trawl samples on the Lower Missouri River in 2002. 
SITE 
RIVER MILES  

St.Charles 
20-30 

Hermann 
95-105 

Hartsburg 
156-166

Plowboy   
170-180 

Overton 
180-190 

Lisbon 
210-220 

 TOTAL 

Species TC RA TC RA TC RA TC RA TC RA TC RA TC RA
Lake sturgeon 1 0.1          3 0.1    4 T
Pallid sturgeon            1 T 4 0.1 5 T
Pallid hybrid 2 0.2     1 0.2          3 T
Shovelnose sturgeon 39 4.6 65 4.7 13 2.7 67 2.4 104 2.9 91 2.8 379 3
Unidentified sturgeon            13 0.3 2 0.1 15 0.1
Paddlefish            7 0.2    7 0.1
Longnose gar   1 0.1      1 T 1 T 3 T
Shortnose gar            9 0.2 8 0.3 17 0.1
Goldeye 5 0.6 16 1.2 3 0.6 52 1.8 172 4.4 262 8.2 510 4
Skipjack herring   14 1.1            14 0.1
Gizzard shad 5 0.6       6 0.2 1 T 133 4.1 145 1.2
Goldfish   1 0.1      1 T    2 T
Red shiner       1 0.2 75 2.7 47 1.2 24 0.8 147 1.2
Common carp 2 0.2 2 0.1 2 0.4 2 0.1 9 0.2 8 0.3 25 0.2
Hybognathus spp.         2 0.1    1 T 3 T
Bighead carp            2 0.1    2 T
Speckled chub 23 2.7 8 0.6 12 2.5 167 5.9 501 12.9 92 2.9 803 6.4
Sturgeon chub 3 0.4     3 0.6 36 1.3 35 0.9 8 0.3 85 0.7
Sicklefin chub   9 0.7 44 9.1 325 11.5 432 11.1 259 8.1 1069 8.5
Silver chub 4 0.5 7 0.5 19 3.9 25 0.9 99 2.6 94 2.9 248 2
Unid. Chub 2 0.2       3 0.1 35 0.9 16 0.5 56 0.4
Emerald shiner 1 0.1     2 0.4 70 2.5 249 6.4 75 2.3 397 3.1
River shiner              1 T 1 T
Ghost Shiner            2 0.1    2 T
Sand shiner         1 T 1 T 1 T 3 T
Channnel shiner 1 0.1 1 0.1            2 T
Bluntnose minnow            1 T    1 T
Bullhead minnow   6 0.4      5 0.1 1 T 12 0.1
River carpsucker 10 1.2 12 0.9 53 11 57 2 85 2.2 7 0.2 224 1.8
Blue sucker 4 0.5 2 0.1 1 0.2 1 T 7 0.2 4 0.1 19 0.2
Smallmouth buffalo   1 0.1 2 0.4    1 T    4 T
Bigmouth buff.            1 T 1 T T2
Shorthead red. 3 0.4             1 T T4
Blue catfish 1 10895 22.9 96 6.9 58 12 343 12.1 278 7.2 113 3.5 3 8.6
Channel catfish 5 4 3 1 3 1 3 3 2433 0.8 591 2.5 192 9.8 051 7.2 196 0.8 161 5 624 8.7
Flathead catfish 2 0.1 6 0.2 1 2 02 0.2   1 0.3 1 T 2 .2
White bass 37 19 1.4 1 T 0 15 0.5 7 04.3   2 .1 4 .6
Green sunfish               1 T 1 T
Orangespotted sun. 2 0.2                2 T
White crappie         2 0.1 8 0.2 3 0.1 13 0.1
Black crappie            2 0.1    2 T
Sauger 2 0.2 1 0.2 1 0.1    4 0.1 7 0.2 15 0.1
Walleye            1 T   0 1 T
Freshwater drum 7 5 3 7 1 4 1 1 1 5 3 25 8.8 38 8.7 4 5.4 85 7.2 494 2.7 806 6.3 472 7.5
Unidentified Fish 1 0.1     1 0.2 49 6 1.71.7 4 8 0.3 18 0.1
TOTAL 74 326 193 206   2 12   7   1247     7   0 115   645
T=Trace number of fish i.e. 1 r 2)  (  o
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Figure 4.  Length frequencies of shovelnose sturgeon caught in trawls in the Lower Missouri 
River from June to October 2002. 
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A diversity of habitats were sampled in an effort to include all possible pallid sturgeon habitat.  
Bramblett (1996) reported that pallid sturgeon preferred sandy substrate associated with alluvial 
sandbars.  More sturgeon were collected per trawl in sandbar habitat associated with sandy 
substrate than all other habitat types sampled (Figure 5).  Figure 5 shows the percentage of 
shovelnose captured relative to the percentage of total habitat type sampled by area (100m2) and 
by percentage of total trawl hauls.  Juvenile sturgeon (<300mm) were strongly associated with 
main channel sand bars over sand substrate (Figure 6).   
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igure 5.  Percentage of shovelnose sturgeon collected in trawls among different habitat types in 
e Lower Missouri River in 2002.    
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Example o
 

 

 

CBCS-Channel  Bar Channel Side LDS-    L-dike Sand Bar 
CBH-  Channel  Bar Head  MCBU-Main Channel Border Unstructured
CBT-   Channel Bar Tail  MCT-   Main Channel Trough 
CONS-Connected Sand Bar WDS-  Wing Dam Sandbar 
LDIN- Inside of Notched L-dike WDT-  Wing Dam Tip 
elnose sturgeon collected with trawls in the Lower 
iver from June to October, 2002 by habitat type. 

 Percentage of juvenile shov

 

f a channel bar with a channel side (left) and bank side habitat (right)(RM 216) 
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Additional habitats in which sturgeon were often found were sandbars behind or downstream of 
wing-dikes and along the inside of notched L-dikes on sand bars where there was moderate flow.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Typical wing-dike habitat with a scour hole downstream associated with a sand bar 
 
 
 
 

 
Example of a deep notch on an L-dike that allows scouring flows at normal water stages 
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Relationships between shovelnose sturgeon 
CPUE and velocity, depth, turbidity and DO 
were analyzed using linear regression analysis.  

o significant relationships were found.  

along a sand bar tip 

 

N
Sampling design and difficulty in quantifying 
distinct habitat parameters for each trawl made 
statistical analysis difficult.  Shovelnose 
sturgeon preferred areas with moderate to high 
velocity >0.3 m/s (Figure 7).  Juvenile sturgeon, 
<300mm fork length, were caught throughout 
the range of velocities sampled.  However, two-
thirds were caught between 0.3 and 0.8 m/s 
(Figure 8).  Increased catch coupled with 
decreased sampling effort in Figures 7 and 8 
show higher CPUE at a specified velocity range. 

A  juvenile lake (top) and shovelnose 
sturgeon (bottom) captured in an otter trawl 
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Figure 7.  Percent shovelnose caught by trawl in relation to velocities and percent total sampling 
ffort in the Lower Missouri River from June to October, 2002. e
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Figure 8.  Adult and juvenile shovelnose sturgeon captured by trawl in a range of current 
velocities in the Lower Missouri River from June to October, 2002. 
 
 
Three otter trawl types were evaluated to determine the efficacy of different nets in catching 
different sizes and numbers of fish.  The net types were: a 16 foot wide; 1 ½ inch stretch outer 
body mesh with ¾ inch stretch bag and 1/8 inch bag liner: a 22 foot wide; 1 ½ inch stretch outer 
body mesh with 5/8 inch stretch bag and ¼ inch bag liner: 22 foot wide; 3.0 inch stretch outer 
body mesh with 1 ½ inch stretch body and ¼ inch bag liner.  All three otter trawls captured 
sturgeon over a range of sizes.  The larger mesh (3.0 inch) was more efficient at capturing larger 
sturgeon but was not as effective in catching smaller sturgeon (Figure 9).  The 16 and 22 foot 
trawls with 1 ½ inch stretch mesh caught sturgeon and benthic fishes of similar sizes.  The size 
of the inner bag liner did not appear to be a factor, since it was often clogged with debris. 
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Figure 9.  Sampling efficiency of three otter-trawl sizes used to capture shovelnose sturgeon in 
the Lower Missouri River from June to October 2002. 
 
Stern trawls were used in June and July at Overton and Lisbon and bow trawling was used for all 
other samples.  Trawls could be deployed and retrieved quickly from the stern trawler 
minimizing fish escape and allowing the crew to take small distinct samples behind dike 
structures or along dike sand bars.  Bow trawls could not effectively sample behind wing dikes 
where many sturgeon were found, because the net often rolled or the otter boards twisted 

reventing the mouth of the net from fully opening at deeper depths.  Some sand bar habitats 
y and 
ts such 

ct the sampling efficiency 
f these two methods or seasonal differences between summer and fall (Appendix A).   

p
were not sampled often with the bow trawler because of the effort and time it took to deplo
retrieve the net by hand.  Bow trawls could be used effectively in long unobstructed habita
s channel bars and channel troughs.  Results between sites may reflea

o
 
Seines 
Seines captured 8261 fish representing 35 species.  The most abundant species were river 
carpsuckers at 45 percent of the sample, followed by emerald shiners at 23 percent and red 
shiners at 19 percent of the sample (Table 4).  Table 5 shows combined CPUE among all reach
for each habitat type sampled.  The highest catch rates among habitat types were at L-dikes 
where catch per unit effort (CPUE) = 18.21 fish/10m2; followed by sand bars within side 
channels CPUE = 15.35 and bank side of main channel sand bars where CPUE = 12.54  
(Table 5).  These habitats were important to native species as nursery and rearing habitat.  CPUE
was likely higher in these areas because they serve as functional backwater habitat for sma

es 

 
ll 

fishes under normal to low flow conditions.  Unequal effort between reaches or abnormally high 
catches of one species may explain the differences seen in total catch between reaches.  
Likewise, the difference could be due to differences in available habitat, but more data is needed 
to determine if this is the case.  
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Table 4.  Total catch (TC) and percent relative abundance (RA) of each species collected by 
seine on the Lower Missouri River in 2002.  
 
SITE 
RIVER MILE 

St. Charles  
20-30  

Hermann 
95-105 

Plowboy 
170-180  

Overton 
180-190   

Lisbon 
210-220  

TOTAL 

SPECIES TC RA  TC RA TC RA TC RA TC RA TC RA
Shortnose gar 1 0.1       6 0.2 7 0.4 14 0.2
Goldeye     5 0.6 14 0.7 19 0.7 2 0.1 40 0.5
Gizzard shad 63 8.6 10 1.2 5 0.2 67 2.6 48 2.5 193 2.3
Central stoneroller 1 0.1       7 0.3 23 1.2 31 0.4
Red shiner 297 40.6 55 6.5 254 11.9 261 10.0 701 36.3 1568 19.0
Common carp           4 0.2 14 0.7 18 0.2
Western silvery minnow       1 T       1 T
Hybognathus spp.       1 T 11 0.4 16 0.8 28 0.3
Plains minnow     1 0.1     14 0.5 8 0.4 23 0.3
Redfin shiner             1 0.1 1 T
Speckled chub 2 0.3 2 0.2     3 0.1 13 0.7 20 0.2
Sicklefin chub             3 0.2 3 T
Silver chub       6 0.3 19 0.7 23 1.2 48 0.6
Unidentified chubs           3 0.1     3 T
Emerald shiner 252 34.4 262 30.9 687 32.1 195 7.5 480 24.8 1876 22.7
River shiner           2 0.1 12 0.6 14 0.2
Bigmouth shiner             10 0.5 10 0.1
Sand shiner 14 1.9 3 0.4 17 0.8 15 0.6 76 3.9 125 1.5
Channel shiner 3 0.4             3 T
Suckermouth minnow     1 0.1     10 0.4 13 0.7 24 0.3
Bluntnose minnow           4 0.2 14 0.7 18 0.2
Fathead minnow           22 0.8 5 0.3 27 0.3
Bullhead minnow 5 0.7       12 0.5 28 1.5 45 0.5
River carpsucker 88 12. 415 48.9 1116 52.2 1763 67.6 370 19.1 3752 45.4
Smallmouth buffalo           2 0.1     2 T
Bigmouth buffalo           7 0.3 1 0.1 8 0.1
Channel catfish 4 0.6 11 1.3 26 1.2 8 0.3 4 0.2 53 0.6
Mosquitofish           3 0.1 1 0.1 4 0.1
White bass 2 0.3 17 2.0 5 0.2 18 0.7 12 0.6 54 0.7
Orangespotted sunfish           10 0.4     10 0.1
Bluegill           36 1.4     36 0.4
Largemouth bass           5 0.2 4 0.2 9 0.1
White crappie           17 0.7 4 0.2 21 0.3
Black crappie           10 0.4     10 0.1
Freshwater drum     2 0.2 5 0.2 25 1.0 23 1.2 55 0.7
Unidentified fish       3 0.1 27 1.0 13 0.7 43 0.5
TOTAL 732   848   2140   2607   1934   8261   
T = Trace number of fish (i.e. < 0.1) 
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able 5.  Catch per unit effort (CPUE) (fish/10m2) of species captured in seines at selected 

AT TYPE 
 

CBB
(N=11) 

C
 (N

-DIK
=

CB 
18)  (N=70) 

T
habitat types on the Lower Missouri River in 2002 (N = number of seine hauls per habitat, 
SE  = standard error). 
 
HABIT S CBCS 
No. SAMPLES  (N=24) 

CBH 
 (N=1) 

CBT 
 (N=3) 

ONS L
=8)  (N

E S
4)  (N=

TOTAL 

SPECIES CPUE S U E P S UE E CPUE P S UEE CP E SE CPU SE C UE E CP S SE C UE E CP SE
Shortnose gar     T  T T T  T  T  
Goldeye T    1 0 T   0.0 T  0. .1 T  
Gizzard shad 0.4 0.3 0. 2 0 0. 1.0 0 0.2 0.9 3 0. .1 1 0.7 1. 1.0 0.3 0.4
Central stoneroller   0.0     0.1 T    0.1 
Red shiner 1.4 0.4 2.8 0.9 2.1 .8 7.9T 0.2 0.1 0.9 7 3.4 8.1 2.6 4.0
Common carp 0.1 0.1    T   0.0    T  
Hybognathus spp. 0.1     T T T  0.1 0.0  T  
Plains minnow T  T    0  T  T    0.1 .1 T
Redfin shiner          T   T  
Speckled chub   0.1 T T  T T T  0.1  T  
Sicklefin chub          T  0.0  
Silver chub T      4 0.1  0. 0.2 T  0.1
Emerald shiner 0.8 0.3 0.1 . 1.3 .4 0 7.5 4 1.2 3.6 11.1 0.3 0 1.3 .7 .7 2.7 .8
River shiner T  T   T   T    T  
Bigmouth shiner       T 0.1 T      0.1 
Sand shiner T   0.2 0.2  0.0 T  T T  0.4 0.1
Channel shiner   T   T        
Suckermouth 

T  T     T T  minnnow  T  
Bluntnose minnow    T  0 T        0.1 .1 
Fathead minnow T      T  T      
Bullhead minnow   T   0.1 .1 T 0.1 0.10  0.2  0.1
River carpsucker 9.4 0.7 T 0.6 0.4 2 T 1.4 5.3 9.3 1.4 0.4 0.  2.6 3.0
Smallmouth buffalo T          T     
Bigmouth buffalo T T       T       
Channel catfish T   T   T T T  T 0.1 0.1 T  
Mosquitofish T    T        T  
White bass  T  T     T  T  T   T
Orangespotted sun.           T   T 
Bluegill       0.1 T      0.1 
Largemouth bass        T  T    T 
White crappie     T T  T    T  
Black crappie         T  T    
Freshwater drum T  T   T  T 0.5 0.1 0.1 0.1 0.5  0.1
Unidentified fish T  T     T 0.2 0.1 T  0.2 0.1
TOTAL 12.5 9.2 0.3 . 2.6 .5 5.1 2 2 1 3.6 9.25.9 1.1 0 1.6 18. .5 5.3  1 9.6
 
 
 
 
 
 
 
 

 

T=Trace number of fish e. < 
hannel b ank ide CO S -  Connected s ar

annel b l sid L-d e - nd be  di
-  Main channel bar       Sid  bar

(i. 0.1) 
CBBS -  Main c ar b  s  N and b  
CBCS -  Main ch ar channe e  ik    Sa  bar hind ke 
CBH   head  SCB - e channel  
CBT - Main channel bar tail
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CPUE by sampling reach was highest at Overton Bottoms where CPUE = 14.1 fish/10m2 an
Lisbon Bottoms where CPUE = 11.1 (Table 6).  This may be an artifact of sample size since

d at 
 

se areas, however it should be noted that these two reaches have more 
iverse habitat and ongoing habitat restoration projects.   

ch per u  ef or P ) (fish/10m fo eac pecie t in ine  on e
ouri Ri 0 number of seine hauls per reach, SE = standard error).   

St. Herm wbo

effort was higher in the
d
 
 
 
Table 6.  Cat nit f t (C UE 2) r h s s caugh  se s  th  
Lower Miss ver in 20 2 (N = 
 
SITE Charles ann Plo y Overto b TOn Lis on TAL 
RIVER MILES 2 05 170-180 180-190 210-220-30 95-1  0  
No. SAMPLES  10  N=6  N=21  N=2 N=7N=8  N=  5   0 
SPECIES CPUE SE CPUE SE CPUE SE PU UE E PUE SEC E SE CP S C   
Shortnose gar T   T T  T  
Goldeye T T  T T  T  
Central stoneroller T   T 0.1 0.1 T  
Gizzard shad 1.2 0.7 T  0.6 0.2 0.4 0.9 0.5  0.1 0.1 0.2
Red shiner 1.8  0.3 .1 7.9 4 1 0.2 0.1 1 5 1.3 6 1.9
Common carp  T T T    
Hybognathus spp. T  0. 0 T T  1 .1  
Plains minnow 0   T T  T  
Speckled chub T   T 0.1 0.1 TT   
Sicklefin chub T   T  T  
Silver chub   0.1 0.1 T  0.1 0.1 
Unidentifed chub   T   T  
Emerald shiner 1.7 0.4 0. 4.7 3.4 1. 0 2.2 0.9 3.6 1.8  8 0.2 1 .3
Bigmouth shiner   T T  T  
River shiner  T  T T   
Channel shiner T    T    
Sand shiner T T T  T 0.2 0.1 0.2 0.1  
Suckermouth min. T   T T  T   
Bluntnose minnow   T T  T  
Fathead minnow   T T  T  
Bullhead minnow T   T 0.1 0.1 0.1 0.1 
River carpsucker 0.5 0.3 1. 0.4 0.3 6.4 4.9 1.4  5.3 3  3 0.5 1
Smallmouth   T   T  
Channel catfish T T T  T T  T   
Mosquitofish   T T  T  
White bass T T T  T T  T   
Orange spotted   T   T  
Bluegill   T   T  
Largemouth bass   T T  T  
White crappie   T T  T  
Black crappie   T   T  
Freshwater drum T T  0.1 0.1 0.1 0.1 0.1 0.1 
Unidentifed fish  0.1 0 0.1 0.1T T  
TOTAL 5.4 1.6 2.5 0 3.5 14.1 4.8 11.2 2.8.6 6.3 19.2 9.6 
T
 

=Trace number of fish (i.e. < 0.1) 
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Mini-Fyke Nets  
Sampling effort consisted of 55 net nights in three reaches.  A total of 3133 fish representing 3
species were captured.  As with seines; the most abundant species were red shiners at 26%, 
emerald shiners at 23% and river carpsuckers at 20% (Tab

6 

le 7).  Hermann, St. Charles and 
artsburg reaches were not sampled with mini-fyke nets. 

able 7.  Total catch (TC) and percent relative abundance (RA) of fish collected in mini-fyke-net 

ITE Plowboy Overton Lisbon 

H
 
T
samples on the Lower Missouri River in 2002 (N = number of net days per reach). 
 
S
RIVER MILES 7

N
20 
3 

TOTAL 

N=5No. SAMPLES 
1 0-180 

=3 
170-180 

N=12 
210-2

N=4
 

8 
SPECIES  TC RA T RA RA TC RC TC A 
Longnose gar      2 T 2 T
Shortnose gar     .4 39 1 42 1.3 3 0 .8
Goldeye   .4 3 0.1   3 0
Gizzard shad     .3 24 26 0.8 2 0 1.1
Red shiner 6 . 2 36.5 0 2 827 26.4 5 24 5 60 5 2 3.3
Common carp 1 16 0.5     6 0.7
Hybognathus spp. 1 0.4 3 0 4 0.1 .1
Plains minnow     .1 0 5 0.2 1 0 4 .2
Speckled chub   .3 105 4 107 3.4   2 0 .9
Sicklefin chub   8 0 8 0.3   .4
Silver chub     .3 10 0 12 0.4 2 0 .5
Unidentified chub     .3 1 0 13 0.4 2 0 1 .5
Emerald shiner 113 42.6 86 12.1 534 24.8 733 23.4 
River shiner     1 T  1 T
Sand shiner 2 0.8 .1 7 0 10 0.3 1 0 .3
Suckermouth minnow     .1 1 0 2 0.1 1 0 .1
Bluntnose minnow     .1 46 2.1 47 1.5 1 0
Fathead minnow   4 0 1   .2 4 0.
Bullhead minnow   48 2 48 1.5   .2
River carpsucker 1 0.4 242 33.9 399 18 642 20.5 .5
Bigmouth buffalo     5 0 5 0.2 .2
Yellow bullhead     1 0  .1 1 T
Channel catfish 2 0. 2 4 59 1.8 8 14 3 2
Flathead catfish     1 T 1 T 
Mosquitofish   7 0 7 0.2   .3
White bass     .1 40 1 41 1.3 1 0 .9
Striped bass   1 T 1 T   
Green sunfish     15 27 1 42 1.3 2.1 .3
Orangespotted sunfish.     4 0 4 0.1 .2
Bluegill     .4 59 2 62 1.9 3 0 .7
Bluegill X green sunfish.     .3 2 0.1 2 0
Largemouth bass     .3 2 0.1 2 0
White crappie   1 11 0.3   1 0.5
Black crappie     5 0 5 0.2 .2
Sauger     1 T 1 T 
Freshwater drum 1 0.4 64 9 101 4.7 166 5.3 
Unidentifed fish 80 30.2 5 0.7 86 4 171 5.5 
TOTAL 265  713 2155 3133   
T
 

=Trace number of fish (i.e. < 0.1) 
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Catch rates (CPUE) in mini-fyke nets was similar between the Lisbon (CPUE = 109.02 fish/net-

 as a 
boy Bend (N=3) did not allow for 

PUE calculations. 

ets at two 
ample reaches on the Lower Missouri River in 2002 (N = number of fyke nets per reach, 

standard error). 

OVERTON LISBON AL

day) and Overton (CPUE = 96.97 fish/net-day) reaches (Table 8).  CPUE was higher in 
backwater habitat (BWC) than in all others, but relatively few species were captured there 
compared to other habitats (Table 9).  Backwater habitats were waters that had no flow such
pool or non-connected side channel.  Missing data at Plow
C
 
Table 8.  Catch per unit effort (CPUE) (fish/net day) of fish collected in mini-fyke n
s
SE = 
 
SITE TOT
RIVER MILES 18 0 2100-19 -220
No. SAMPLES  N=1 N=432 N= 55
Species CPUE SE UE S CPCP E UE SE 
Longnose gar T T  
Shortnose gar 0.2 0.1 0.9 0.3 0.8 0.3 
Goldeye 0. 23 0. T  
Gizzard shad 0.2 0.6 0 0.1 .2 0.5 0.2 
Red shiner 2 .9 9 38.4 9.90  5. 34.6 7.9 
Common carp 0.5 0.2 00.4 .2 
Hybognathus spp. 0.1 0.1 T  
Plains minnow 0.1 0.1 0.1 0.1 0.1 0.1 
Speckled chub 0.1 0.1 2.4 0.9 1.9 0.7 
Sicklefin chub 0.3 0.2 0.2 0.1 
Silver chub 0.2 0.2 0.3 0.1 0.3 0.1 
Unidentifed chub 0.2 0.2 1.2 1.1 1 0.9 
Emerald shinner 8.8 6 6.3 22.326.1 5.1 
River shiner 0.1 1 0. T  
Sand shiner 0.1 0.1 0.2 0.1 00.1 .1 
Suckermouth minnow 0.1 0.1 T T  
Bluntnose minnow 1.1 0.3 00.8 .2 
Fathead minnow 0.1 T  
Bullhead minnow 1.3 0.4 1 0.3 
River carpsucker 57.5 19.9 832.1 .4 28.1 9.7 
Bigmouth buffalo 0.1 0.1 00.1 .1 
Yellow bullhead T T  
Channel catfish 0.9 5 1 0 0. .2 1 0.2 
Flathead catfish T T  
Mosquitofish 0.2 0.1 0.1 0.1 
White bass 0.9 0.4 0.7 0.3 
Striped bass T T  
Green sunfish 1.3 0.5 0.6 0.2 0.8 0.2 
Orange spotted 0.1 0.1 00.1 .1 
Bluegill 0.2 0.2 1.5 0.5 1.2 0.4 
Bluegill X green 0.2 0.1 T  
Largemouth bass 0.1 0.1 0  
White crappie 0.2 0.1 0.2 0.1 
Black crappie 0.1 0.1 00.1 .1 
Sauger T T  
Freshwater drum 4.7 2.3 2.5 0.8 3 0.8 
Unidentifed fish 1. 7 8.3 41 0. .1 6.7 3.2 
TOTAL 97 31.4 109 106.424.6 20.3 
T=Trace number of fish (i.e. <0.1) 
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Table 9.  Catch per unit effort (CPUE) (fish/net-day) by species captured with mini-fyke
six habitat types sampled on the Lower Missouri River in 2002 (N = number of fyke nets pe
habitat type, SE = standard error). 
 
HABITAT TYPE 

 nets in 
r 

UMBER SAMPLES 
BWC 
N=2 

CBBS 
N=12 

CBCS  
N=13 

CBH 
 N=3 

CONS 
 N=6 

SCB 
 N=19 

TOTAL 
 N=55 N

SPECIES CPUE SE CPUE SE CPUE SE CPUE SE CPUE SE CPUE SE CPUE SE
Longnose gar                0.1 0.1 0.0 0.0
Shortnose gar 0.5 0.5 0.4 0.2 0.5 0.3       1.6 0.7 0.8 0.3
Goldeye 1.0 1.0   0.1 0.1         0.1 0.0
Gizzard shad    0.4 0.4 0.1 0.1 0.4 0.4 0.5 0.2 0.9 0.5 0.5 0.2
Red shiner 27.1 .0 19.5 6.7 39.3 18. 8.4 16.1 3.9 34.6 7.9 11.8 49 55.1 2 1 20.2
Common carp  0.3 0.2       0.9 0.4 0.4 0.2      
Hybognathus spp  0.2 0.2 0.1     0.1 0.0  0.1     
Plains minnow  0 0.1   0.2 0 0.2 0.2 0.1 0.1  .1     .2
Speckled chub    1 0.5 0.7  1.0 3.7 2.0 1.9 0.7.1 1.2  0.6
Sicklefin chub    0 0.1 0.5  0.3 0  0.2 0.1.1 0.7  .2  
Silver chub    0 0.1 0.4    0.3 0.2 0.3 0.1.2 0.5    
Unidentified chub        8.6 0.1 0.1 1.0 0.9    7.7
Emerald shiner 5.1 5.1 41.2 17.8 1 9.2 .7 19. 4.2 14.7 5.9 22.3 5.126. 25 0 2.2
River shiner          0.3    0.0 0.00.3    
Sand shiner    0 0.4 0.1     0.1 0.1.3 0.3     
Suckermouth min. 0.5 5         0.1 0.1 0.0 0.00.     
Bluntnose minnow     1 0.7 0.5  1.1 0.3 0.1 0.8 0.2.5 1.2  1.1
Fathead minnow    0 0.1        0.0 0.1 0.1 0.0.2    
Bullhead minnow    1.3 0.9 0.3  0.2 1.7 0.6 1.0 0.30.6  0.2
River carpsucker 197.4 193.4 49.1 28.7 2.9 1.3 0 49.3 17.6 6.0 3.1 28.1 9.711.3 .8
Bigmouth buffalo     1 0.1    0.2 0.1 0.1 0.1 0.    
Yellow bullhead           0.2 0.2  0.0 0.0  
Channel catfish 1.5 1.5 0.9 0.4 0.5 .3 0. 2.0 0.6 0.3 1.0 0.21.4 0 3 1.0
Flathead catfish             0.1 0.1 0.0 0.0   
Mosquito fish   2 0.2    0.2 0.1 0.1 0.1   0.    
White bass  0.5 1.3  0.5 0.3 0.2 0.7 0.3  0.8 1.6  0.3
Striped bass    0.1 0.1         0.0 0.0    
Green sunfish 1.5 5 0.8 0.5 0.3 .4 1.2 1.5 0.2 0.1 0.8 0.20. 0.6 3 1.1
Orangespotted sun.    0.3 0.3          0.1 0.1   
Bluegill 1.0 1.0 1.3 0.8 0.7  3.8 0.6 0.3 1.2 0.41.1  2.7
Bluegill X green sun. 0.5 0.5        0.2  0.0 0.0 0.2  
Largemouth bass 0.5 0.5            0.0 0.0   
White crappie    0 0.1 0.2    0.4 0.1 0.2 0.1.1 0.2    
Black crappie     3 0.3    0.1 0.1 0.1 0.1 0.    
Sauger            0.0 0.1 0.0 0.0    
Freshwater drum 3.6 5 3 2.3 5.6 2.1 1.0 0.6 1.0 0.5 1.6 0.8 3.0 0.80. .8 
Unidentified fish    7.7 7.4 3.1  29.8 2 0.8 0.3 6.7 3.26.3  4.4
TOTAL 240.3 177.9 161.4 72.0 37.6 .7 34. 24.6 4 51.4 10.6 106.4 20.3115.0 71 4 1 8.6
 

 
 
 
 

T  number=Trace  of fish (i.e. 1,2 or 3) 
er C -   hanne ad 
   CONS -   Connected sand bar 

BCS – Main channel bar channel side   SCB    -   Side channel bar 

BWC –  Backwater connected to riv
BBS – Main channel bar bank side

  BH   Main c l bar he
C
C
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Discussion 

 
allid sturgeon were collected in 2002 samples, compared to 

001, providing important data about habitat associations, movement and growth.  Adult pallid 
captured in gillnet and t le s s to l to d ine 

th, trate o cities. nile p turg ere c d in t
 to be st  as i s p o n

t and o r i a in t e sa pl .  Y ng of ge
hannel  b   ha ee und  th  pas ut he lso n

ed di es  er fl .  I d  t ar pp e 
bitat c e b e
turge  in e early e ife.  T ese reas ay be im ortant fy and 

 to supp t long t  r ver d nten ce f stu eo  pop ations.

 com onen  of the r iron nt ld n  be sa e ue i elo e
ns an  saf  conce  id s eon may b  inh b ible to 

 Fo  exa le, e i rg aptu d  a e b etm  i
evet  h a l m u n 2 t m  i

 dange us f  trawling. ha el bars, although very productive for sturgeon are 
so ridd d w  snags  t ling im ible  Th se areas may be rovidi

t, bu w has n t w ed w ll du  to s ag ng a  conse ui n
s   Fur er expe ion  o  gea and m o s n  de p

iqu s for ese ha s

ch ea rn l ing er
as hydr lic inch nd l ge  allo s f r lo

f the net.  This allows fo mp  s le a -ha a its me th
f fis  dur g ne retri al.  com arison, bow trawling is all done manually. This 

more t e and ma es sh rt trawls pr al.  ev l siz s of tr n we
to deter ine ost i net al s of ish.  Three types tra e

andom ut t  yea .  S pli  d a sug ests tha 1
 s r m sl h llo ra v ct zes fi

y n ve  s on e beam trawl with nc inn n
r l ff e ith inch a 1 c   It k

awl w d ore effective if a larger mesh inner liner was used.  When the 
mall the water creates a hydraulic hea the mou and rces f Be
igns a e be g tes d by ebrask am d P ks omm ion and will be 

rated in 20 3 sa plin   

 stu eon uvenile g  an ll urge n we ed ls sa
and tips an v e g d te

elocities were above 0.4 m/s and below 1.2 m/s.  Trawl sampling in 2003 should be expanded to 
us depths within habitat types to determine if there are preferred 

 preferences 

 
Monitoring efforts in 2002 indicate that pallid sturgeon continue to decline relative to all river
sturgeon.   Almost twice as many p
2
sturgeon were s only he samp ize wa o smal eterm
preferences for dep  subs r velo   Juve allid s eon w apture rawls 
and found rongly sociated w th i land ti habitat.  Juvenile sh velnose were also fou d 
in this habita  c -occu red w th 

here
p llid

they
s  mos of th m es ou year stur on were 

found along c  sand
 w

ars
mo

 w
d

ve b n fo  in e t, b  t
a

y were a  fou d 
behind notch

a
k
r

ith
 

ate ows n ad ition o sand b s, there ears to b
preferred h ated y dik  modifications or islands which is used by pallids, lakes and 
shovelnose s on th stag s of l h  a  m p  to identi
restore or create  or erm eco y an  mai an  o rg n ul   
 
Many habitat p ts rive env me  cou ot mpl d d to h gh v citi s, 
gear limitatio d ety rns. Pall turg e a

on
iting

u
 areas inaccess

available gear. 
 R

r mp
t

on  pall d stu
p

eon was c re n o tsid end rev ent n a 
trawl sample. men abit t was sam ed nu ero s times i 002, bu uch of it s now 
deemed too ro or   C nn
sometimes le ith that raw  is poss . e  p ng 
important habita t tra ling o ork e e n gi nd quent eq pme t 
damage and losse . th rimentat with ther r eth ds i eeded to velo  
sampling techn e  th bitat . 
 
Two trawling te niques were used this y r; ste

 de
 tra
 th

w ing and b
o

ow trawl .  Th
ym

e st n 
trawling boat h a au w  a ar ck at w quick dep ent followed by 
fast retrieval o r sa ling mal r m cro bit t un  in less ti  wi  
minimal loss o h in t- ev  In p
takes much im k o  im actic S era e awl ets re 
evaluated m the m effic ent for l size  f  of otter- wl n ts 
were used r ly in different habitats througho he r am ng at g t a 6 
foot, 1.5 inch bar
including young o

t
f 

etch 
 a

esh ings ot ba
ge

on t
Th

wl was effecti e in 
 1
colle

 i
ing all si  of sh 

ear d ju nile tur .   a /8 h m
h m

esh 
sh.

er li er 
was found to be fa ess e ectiv  than the otter trawls w 3 nd  ½ in e is li ely 
that the beam tr oul be m
mesh is too s d at th fo ish out.  am 
trawl net des r in te  N a G e an ar  C iss
incorpo 0 m g.
 
Young of year rg , j  stur eon d pa id st o re collect with traw  on nd 
bars, isl d notched L-dikes.  Sho elnos  stur eon CPUE increase  when wa r 
v
include multiple samples at vario
depths or velocities within the habitat and evaluate how those depth and velocity
may change seasonally.   
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Overton Bottoms produced good catches of shovelnose, lake and pallid sturgeon.  Data from 
ommunity sampling suggests the area is also highly productive for other riverine species.  In 

.  

 this 

 

n 
land.  Numerous sturgeon including 3 pallids were collected here.  Other islands at Hermann 

 
f 

n 
 

 
 

es increased in deeper holes among all reaches.  Low 
atches of all species in gillnets at the St. Charles reach may be a function of availability of scour 

geon 

r 

cknowledgments  

istrict) 

my Salveter. 

c
recent years, numerous dikes have been modified by notching and several rootless dikes created
Rootless dikes are not connected to the bank and by design erode away the bank creating deep 
scour holes and a more diverse habitat behind the dike.  Other modifications include the 
deepening and widening of notches to allow more flow than traditional smaller notches,
creates deeper scours and erodes silt deposits to expose sandy substrate.  Modified dikes have 
produced catches of over 100 sturgeon per net day and appear to be successful habitat 
improvements.  Other notable dike modifications were at Plowboy (RM 170-180) and Hermann 
(RM 95-105) where reverse dikes were constructed.  Reverse dikes direct water flow towards the
bank instead of diverting the water towards the channel.  Numerous juvenile and adult 
shovelnose sturgeon were collected on gravel bars associated with these structures.   
 
Lisbon was the only reach sampled where a large expanse of sand bars had formed below a
is
and Overton do not have sand bars below them and were not productive for sturgeon.  Island tips
with extensive sand bars are rare in the Lower Missouri and may be an important component o
the pallid sturgeon habitat requirements.  St. Charles was the only reach sampled which had 
older existing rootless dikes that perform similar to islands by allowing water to flow around 
both sides thereby creating diverse flows, substrate and depths.  These dikes held more sturgeo
than typical channel sand bars within the same reach.  St. Charles had fewer wing dikes with
deep holes than found in other reaches.  At higher water levels these dikes may be as productive
as others, but in 2002 water levels were very low and deep scours were not abundant.  The 2002
winter gillnet data showed that catch rat
c
holes at low flows.    
 
Monitoring is producing better information on status and trends in pallid and other sturgeon 
populations as well as associated fish communities.  Increased numbers of pallids resulting from 
increased hatchery propagation and stocking improves the likelihood of capturing pallid stur
and gaining new insight to habitat use and life history requirements.  Recaptures of tagged wild 
and hatchery fish provide new information on growth, movement and habitat preferences.  New 
and improved trawling methods are providing better information on juvenile sturgeon 
distribution, abundance and habitat use.  As the long term monitoring program is developed and 
implemented, it will produce new information and insight critical to habitat restoration, flow 
management and pallid sturgeon recovery as well as a healthier, self-sustaining Missouri Rive
aquatic ecosystem. 
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Figure A1.  Length frequencies for shovelnose sturgeon caught in trawls from five reaches on the 
Lower Missouri River. 
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 Figure A2.  Length frequencies for shovelnose sturgeon caught in gillnets from five reaches on 
the Lower Missouri River in 2002. 
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Figure A3.  Length frequencies for shovelnose sturgeon captured in trawls at Plowboy Bend on 
the Lower Missouri River in 2002. 
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igure A4.  Length frequencies for shovelnose sturgeon captured in gillnets at Plowboy Bend on F
the Lower Missouri River in 2002. 
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Figure A5.  Length frequencies for shovelnose sturgeon captured in trawls at Overton Bottoms 
on the Lower Missouri River in 2002. 
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Figure A6.  Length frequencies for shovelnose sturgeon captured in gillnets at Overton Bottoms 
on the Lower Missouri River in 2002. 
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Figure A7.  Length frequencies for shovelnose sturgeon captured in trawls at Lisbon Bottoms on
the Lower Missouri River in 2002. 
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Figure A8.  Length frequencies for shovelnose sturgeon captured in gillnets at Lisbon Bottom  s
on the Lower Missouri River in 2002. 
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Figure A9.  Length frequencies for shovelnose sturgeon captured in trawls at Hermann on the 
Lower Missouri River in 2002. 
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Figure A10.  Length frequencies for shovelnose sturgeon captured in gillnets at Hermann on the 
Lower Missouri River in 2002 
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Figure A11.  Length frequencies for shovelnose sturgeon captured in trawls at St. Charles on th
Lower Missouri River in 2002. 
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igure A12.  Length frequencies for shovelnose sturgeon captured in gillnets at St. Charles on F
the Lower Missouri River in 2002. 
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